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Criteria of 
Mechanical Strength 


INTRODUCTORY COMMENTS 

The preceding chapters were concerned with the basic mathematical formulations 
related to the structural response of mechanical components in the most likely 
modes, such as tension, compression, shear, torsion, or bending. However, the 
task of the designer cannot be completed without reliable information about the 
mechanical properties of the proposed material and the likely modes of failure. 

When a metal part is subjected to a perfect axial load and Hooke’s law ap¬ 
plies, it is a simple matter to predict the point of failure or to design a part in 
such a way as to avoid reaching the yield stress. The problem here is simple be¬ 
cause we are dealing with only one principal stress. However, when the design 
task involves such configurations as pressure vessels, rotating disks, lifting hooks, 
and other components subjected to two- or three-dimensional stress systems, the 
problem of determining the point of failure can be rather complex. The method 
of building each component and testing it up to the point of yield would be very 
uneconomical. Hence, many investigators during the past 100 years have been pre¬ 
occupied with the process of establishing the theoretical criteria of the mechanical 
behavior which would allow to relate the complex stress systems to the yield point 
in a simple tension or compression. 

The range of acceptable calculational accuracy in practical stress analysis 
should be a matter of engineering judgment in a particular design situation. This 
judgment comes from experience and it relates to the accuracy with which we can 
develop and measure the conventional mechanical properties. There is ample evi- 
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